and Okinawa . Moreover, antibodies against were leptospirosis with accompanying premature birth and stillbirth
Leptospirosis is a zoonosis caused by pathogenic
The prevalence of leptospiral antibodies in sows was investigated throughout Japan using microscopic agglutination test (MAT). A total of , sows raised in farms in prefectures between and were randomly selected for serological survey. Sows positive for leptospiral antibodies were found in ( . ) of the farms. Of the , sows examined, ( . ) were positive. The positive rate for serovar Bratislava was the highest and was detected in sows ( . ) in farms ( . ), followed by Australis in sows ( . ) in farms ( . ), Autumnalis in sows ( . ) in farms ( . ) , and Canicola in sows ( . ) in farms ( . ) . The wide prevalence of leptospiral antibody in sows in Japan has been confirmed by MAT in this study, and serovar Bratislava was the major serovar detected.
Keywords : Japan, Leptospira, serological survey, sows have been reported in sows in Aichi , Chiba and Gunma detected in sows and fattening pigs in Hokkaido, Kagoshima species, such as . This zoonotic and Okinawa . Furuya investigated the prevalence disease has been reported worldwide, and has been shown to of leptospirosis in swine by PCR in premature and stillborn be pathogenic in a broad range of animal species . fetuses, and found that it is present in Japan. These studies, In swine, leptospirosis leads to the development of fever, however, were performed in limited regions, and no nationanorexia, and inertia ; however these symptoms are mild and wide serological survey has been conducted since the may be overlooked. In pregnant sows, abnormal delivery survey mentioned above. Therefore, the current state (including complications such as abortion and stillbirth), and of this disease in Japan is unclear. delivery of immature and infirm piglets may occur and cause
In this study, we performed a nationwide serological large economic losses . In Japan, a serological survey on survey of the prevalence of leptospirosis in sows for breeding. swine leptospirosis was performed between and and , serum samples from prefectures showed a positive rate of .
. The major serovar detected was Icterohaemorrhagiae, followed by Autumnalis, Australis,
The survey was performed in of prefectures of Japan Pomona, and Canicola. Following this survey, prevalence of from to , and the prefectures were divided into areas (Hokkaido/Tohoku, Kanto, Hokuriku/Chubu, and Shikoku/Kyushu/Okinawa). From about , farms in Japan, ( . ) were randomly selected for serological survey. Serum was collected from to sows per farm, and a total of , samples were used for serological testing. No swine leptospiral vaccine was available in Japan ; therefore, no sows received the leptospiral vaccine in the present study. Clinical findings of the sows were unclear. agglutination, and : or higher titers were regarded sows. However, the antibody titers against serovars Bratislava Australis, Autumnalis, Canicola, Hebdomadis, Icterohaemor- (Table ) . The serovars that cause leptospirbratislava australis osis in pigs were chosen for this study. Serovar Bratislava bratislava australis was included because it represents a major source of swine bratislava australis leptospirosis in foreign countries. After the bacteria were Other serovars cultured in EMJH medium at for days, the bacterial Total count was adjusted to cells/ml and used as an The degrees of antibody titers against serovars Bratiantigen. A screening test was performed before antibody slava and Australis. titer measurement. The serum sample was diluted : . and : , added to -well plates with an equivalent volume of cultured bacterial suspension, mixed well, sealed with a , sows in farms, in farms were positive for tape, and reacted at for hours. One loop of reaction Bratislava ; the next most common serovars detected were solution from each well was observed by dark-field microsco-Australis, Autumnalis, and Canicola. The positive rates for py. When a or higher agglutination was observed the other serovars were low. compared with the control, the sample was considered posi-Of the sows positive for Bratislava, tested positive tive. Serum that agglutinated at :
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Results
dilution was further only for this serovar (Table ) . Fifty-three sows tested diluted to :
: , , and MAT was similarly per-positive for both Bratislava and Australis, and showed a formed. The titer was defined as the highest dilution with reaction to other serovars.
as positive.
The antibody titer was : in about half of the positive and Australis were high, and the titer was : , or higher in many sows (Table ) . The titers against serovars for Leptospiral antibodies were detected in sows from out which the positive rates were low were : or higher in of prefectures surveyed. Sows raised in of the some sows, particularly the anti-Grippotyphosa antibody farms nationwide were positive for at least of the titers ( : and higher than : in sows). leptospiral serovars, and of the , sows were positive (Table ) . The positive rate for Bratislava was the highest ;
The regional positive rates in the farms and sows surveyed the antibody was detected in out of prefectures. Of the were investigated (Table ) . In all areas, the positive rate for Bratislava was the highest, but showed variation among the Icterohaemorrhagiae, Canicola, and Hebdomadis were the farms. Some farms showed a high positive rate ( of major serovars in previous surveys , but the most sows) in a farm that was positive for Bratislava. The positive widely prevalent serovars in the current survey were rates of sows and farms for serovar Canicola were higher in Shikoku/Kyushu/Okinawa than in other prefectures.
the detection of antibody against Bratislava in pigs in Japan. The survey, however, was performed in limited regions, and the positive rate for Bratislava was unclear. The antibody Ninety-seven of the farms and of the , sows against Bratislava was detected over a wide range ( out of were positive for at least of the serological strains, prefectures), and the positive rate against Bratislava was demonstrating that leptospirosis is widely prevalent nation-the highest, suggesting the importance of this serovar. wide in sows in Japan. In the nationwide survey reported in Bratislava-induced infectious disease has been reported to , the antibody titer was : or higher in cause reproductive disorders in sows in America and Europe, ( . ) of , sows tested. Although it cannot be simply and it is the most common serovar in sows in England , compared because : or higher was considered positive America , and Germany . In Japan, however, no report in our survey, the values may have been similar to those in has been available on the swine leptospirosis due to serovar the previous survey based on the distribution of the antibody Bratislava, and almost all previous serological surveys of titer. Thus, the prevalence of in sows may have sows had not detected serovar Bratislava. Thus, it is di cult not markedly changed. However, major changes were ob-to identify whether this serovar has been present long-term or served on comparison of the positive serovars. Serovars has been recently disseminated. However, the high positive ,30 -,0 ,**+ +/ # ,**0 /3+ /33 ,**1 , + 0 ,3. ,3/ +320 +30* -+1 -+3 -,+ +323 .
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